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DESCRIPTION 

WIRELESS COMMUNICATION METHOD, WIRELESS COMMUNICATION SYSTEM, 
WIDE -AREA WIRELESS COMMUNICATION BASE STATION, AND WIRELESS 
COMMUNICATION TERMINAL 

Technical Field 

The present invention relates to a wide-area wireless 
communication system having a calling function, an apparatus 
used jointly with another wireless communication system, and 
a method for jointly using the apparatus. 

In particular, the present invention relates to a 
technology which, by using a calling function of a wide -area 
wireless communication system having the calling function, 
uses a wireless communication system having no calling 
function by regarding this wireless communication system as 
a wireless communication system having a virtual calling 
function, or to a technology which, by using a calling 
function of a wide-area wireless communication system having 
the calling function, enables power saving in a wireless 
communication system regardless of whether the wireless 
communication system has a calling function. 

Background Art 

Although cellular phone systems have been widespread in 
recent years, it has two major issues. One is a matter of 
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data communication charges. This is a problem in that, 
since the cellular phone system is designed assuming speech 
service, efficient transmission of data is difficult by 
contrast, resulting in difficulty of reducing data 
communication charges . 

Accordingly, it is difficult to cope with exploding 
demands of data communication caused by widespread use of 
the Internet . 

The second issue is a problem of establishing an 
infrastructure. The more the cellular phone system is 
requested to provide advanced service at higher speed, the 
more the system becomes complex, so that it requires a lot 
of costs for the infrastructure. This results in problems 
in that communication charges increase, expansion of a 
service area takes a long time, and an area which is not 
provided with service appears. 

In addition to the widespread use of the cellular phone 
system, a so-called wireless LAN attracts attention in 
accordance with increased demands of wireless data 
communication in the recent years. Although a wireless LAN 
has begun to come into widespread use as an indoor, 
independent wireless communication system, it has recently 
begun to become used as an outdoor public communication 
system. 

Since a wireless LAN is designed for dedicated use for 
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data communication, it is an optimal system for use in data 
communication. A strong demand is expected that the 
wireless LAN, which has such advantages, be used not only in 
data communication but also in audio communication which has 
been provided in conventional cellular telephone. 

Nevertheless, a wireless data communication as typified 
by a wireless LAN has two problems in that it does not have 
a calling function and that it does not have a power saving 
function. 

The first problem is caused by an inability of a 
network side to grasp the geographical position of a 
terminal (what wireless communication base station has an 
area in which the terminal is positioned) since the system 
is simplified. Accordingly, in the case of calling the 
terminal, a call signal must be transmitted from each of all 
wireless communication base stations. 

However, this method has not been implemented to date 
because it wastes frequency resources and also releases, to 
the network, a large amount of control information 
associated with calling. In other words, prior art has a 
problem in that it is impossible that, by using a wireless 
communication system originally having no calling function, 
an audio communication service or the like that needs a 
calling function be provided. 

The second problem is one caused by a wireless 
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communication method for a wireless data communication 
system. In a wireless data communication system, in general, 
data is divided into units called packets, and a terminal 
and a wireless communication base station transmit 
information to each other in units of packets. 

In this case, to enhance a packet multiplexing effect 
as much as possible, in general, for example, a method 
called CSMA (Carrier Sense Multiple Access) classified into 
a random access method is used. 

In this method, one terminal sends its packets after 
confirming that another terminal or a base station sends no 
packets. In other words, the terminal cannot transmit 
packets unless it is always in a state capable of receiving 
packets. Accordingly, regardless of whether the terminal 
transmits packets, it must always operate only a receiving 
function, so that the power consumption of its circuit is 
very large. For example, a portable Internet wireless 
telephone terminal that is a combination of an existing 
wireless LAN unit and a small battery has a standby time of 
24 hours or less. Accordingly, it may not be actually said 
that the portable Internet wireless telephone terminal does 
not serve for practical use. 

This problem of power saving is not limited to a 
wireless communication system as typified by a wireless LAN, 
but applies to also wireless telephone systems such as 
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cellular phones and PHSs . In these systems, a mechanism for 
a terminal to periodically and intermittently receive a 
broadcasting signal from a base station is utilized in order 
that, in a standby mode, the terminal may determine anytime 
whether it is called by a network side. Although this 
method achieves an extended standby time by reducing the 
amount of power consumption in the standby mode, more power 
saving and extension in standby time are expected. 

Disclosure of Invention 

The present invention has been created in view of the 
problems in the above-described prior art. In other words, 
the present invention provides, for a wireless communication 
system originally having no calling function, a wireless 
communication system enabling an audio communication service 
requiring a calling function, and a wireless communication 
system which reduces power consumption when a wireless 
terminal is in a standby mode. 

To solve the above problems, the present invention 
provides the following means. In other words, by using a 
wide-area wireless communication system capable of wireless 
calling, and a wireless communication system capable data 
communication, a wireless communication method for 
performing wireless communication between a calling side and 
a called side is created. 
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The method starts with a call- sending step of sending a call 
to the called side by the calling side, and goes through a 
calling step of using a wide-area wireless communication 
system to call a receiving means in a wireless communication 
terminal of the called side, and a calling detecting step of 
detecting, by the wireless communication terminal, calling 
from the wide-area wireless communication system. 

One feature of the present invention is that the 
wireless communication terminal includes, in addition to the 
receiving means for receiving calling from the wide-area 
wireless communication system, a wireless communication 
means for performing wireless communication by the wireless 
communication system . 

In the next calling detecting step, the receiving means 
notifies the wireless communication means that it has been 
called. 

Based on the notification, a consecutive wireless 
communication process is executed which comprises a 
connecting step of connecting to the wireless communication 
system by the wireless communication means, a communication 
step of performing wireless communication between the 
calling side and the called side, and a disconnecting step 
of disconnecting connection to the wide-area wireless 
communication system by at least one of the calling side and 
the called side. 
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In the above wireless communication method, data 
communication is considered. Here, this method may be a 
method in which what is communicated is audio data and audio 
communication is realized. 

In the above, the wide-area wireless communication 
system may be either unidirectional or bidirectional. In 
particular, a wide-area wireless communication system 
designed so as to be specialized for calling service is a 
very efficient system concerning a calling function, and can 
accommodate a large number of users. In addition, a 
reduction in power consumption is sufficiently achieved, 
thus enabling a long standby time of approximately one to 
two months despite a small battery. In addition, since a 
production technology is matured, an apparatus carried by a 
user is characterized in that its size is reduced to a card 
size. Accordingly, this is particular preferable in 
practicing the present invention. 

In addition, the present invention can provide the 
following wireless communication system. The present 
invention can further provide each of a wide-area wireless 
communication system base station and a wireless 
communication terminal which are used in the above wireless 
communication system. 

The following describes the configuration of a wireless 
communication system (hereinafter referred to as this 
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system) of the present invention which is capable of data 
communication . 

This system comprises a calling terminal for a calling 
side to perform communication, a network to which the 
calling terminal is connected, a wireless communication base 
station and a wide-area wireless communication base station 
which are connected to the network, and a wireless 
communication terminal for a called side to perform 
communication . 

The wireless communication terminal simultaneously 
comprises a receiving means for receiving a call from the 
wide-area wireless communication base station, and a 
communication means for performing data communication with 
the wireless communication base station. This enables 
reception of a call by the receiving means and wireless 
communication by the communication means. All wireless 
communications performed by the communication means are 
linked to the network through corresponding wireless 
communication base stations. Similarly, also in the wide- 
area wireless communication system, all communications by 
the receiving means are performed through the wide -area 
wireless communication base station. 

Here, in a configuration in which the network is 
capable of communicating audio information, the wireless 
communication terminal may perform audio communication. For 
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that purpose, the wireless communication terminal comprises 
an audio input/output means for inputting and outputting 
audio, and an audio conversion means for performing mutual 
conversion between audio information and data information. 

By forming the wide-area wireless communication base 
station to be a base station for so-called pagers such as 
pocket bells, an already established pager infrastructure 
can be used. In this configuration, the wireless terminal 
includes a receiving means corresponding to the pager base 
station, and, in addition, the wireless communication system 
may be a wireless LAN, WAN, PAN, or ITS (Intelligent 
Transport System) system. This makes it possible for a 
public line or the like to initiate wireless communication 
by using a call from a pager even in a LAN, WAN, PAN, or ITS 
wireless communication having no calling function. 

In addition, similarly, in a configuration in which the 
wide-area wireless communication base station is a pager 
base station, the wireless communication system may be a 
wireless telephone system using a cellular phone or a PHS. 
In this configuration, even in a wireless telephone system 
in which it is difficult to achieve power saving if a 
calling function is provided, such as the cellular phone and 
PHS, power saving can be achieved by jointly using a pager. 
Moreover, also in the wireless telephone system, in the case 
of using a line dedicated for communication, the present 
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invention enables calling and audio communication, although 
audio communication is conventionally impossible. 

Regarding a technique for achieving power saving, in 
the wireless communication terminal, only the receiving unit 
for the wide-area wireless communication system is activated 
and is on standby, while the communication means for the 
wireless communication system is inactivated (switching off 
the power, or the like), whereby remarkable power saving can 
be achieved compared with a conventional communication means. 

Brief Description of the Drawings 

Fig. 1 is a block diagram illustrating a network 
environment including a wireless communication section in 
this embodiment . 

Fig. 2 is a block diagram of a wireless terminal in 
this embodiment . 

Fig. 3 is a block diagram of a pager controller in this 
embodiment . 

Fig. 4 is a configuration diagram of a communication 
request packet in this embodiment. 

Fig. 5 is a configuration diagram of a network - 
ID/pager- ID correspondence table in this embodiment. 

Fig. 6 is a configuration diagram of a pager calling 
packet in this embodiment . 

Fig. 7 is a configuration diagram of a reception 
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notification packet in this embodiment. 

Fig. 8 is a configuration diagram of a communication 
packet in this embodiment . 

Portions denoted by reference numerals are as follows: 
1: wireless LAN card, 2: pager card, 3: PC, 4: control unit, 
40: PCI bus, 41: power control unit, 42: sending/receiving 
control unit, 43: packet -information extracting/generating 
unit, 44: CPU, 45: audio/data conversion unit, 46: 
information input/output device, 48: memory, 49: external 
storage device, 5: wireless LAN base station, 6: pager base 
station, 7: network, 8: pager control station, 50: network 
adapter, 51: sending/receiving control unit, 52: packet 
extracting/generating unit, 53: network-ID/pager-ID 
converting unit, 54: CPU, 55: memory, 56: network- ID/pager- 
ID correspondence table, 560: user network ID, 561: user 
pager ID, 57: external storage device, 9: communication 
party, 10: communication request packet, 100: user network 
ID, 101: communication party network ID, 102: communication 
request, 11: pager calling packet, 110: user pager ID, 111: 
communication network ID, 112: communication request, 12: 
reception notification packet, 120: communication party 
network ID, 121: user pager ID, 122: reception permission, 
13: communication packet, 130: destination network ID, 131: 
transmission source network ID, and 132: audio data. 
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Best Mode for Carrying Out the Invention 

A method for practicing the present invention is 
described below based on an embodiment shown in the drawings . 
The embodiment of the present invention is not limited to 
the following, but may be modified if needed. 

This embodiment assumes a pager system as a wide -area 
wireless communication system. In addition, a wireless LAN 
system is treated as an example of a wireless communication 
system having no calling function or a wireless 
communication system in which power saving needs to be 
achieved. A case in which audio communication is performed 
between a user having a PC including a pager card and a 
wireless LAN card and a user on a network is described. 

At first, the wireless communication terminal, that is, 
the user-side apparatus, is described. The user has a PC 
(3) capable of connecting a wireless LAN card (1) which is a 
wireless communication means in a wireless communication 
terminal, and a pager card (2) which is a receiving means in 
a wide -area wireless communication system. 

In the PC (3), a control unit (4) which connects the 
wireless LAN card (1) and the pager card (2) is mounted. 

On the network side, a wireless LAN base station (5) 
which is a wireless communication base station, a pager base 
station (6) which is a wide-area wireless communication base 
station, and a pager controller (8) are connected to a 
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network (7). The network (7) further connects to a PC (9) 
which is a communication party. 

Next, the internal structure of the control unit (4) is 
fully described. Fig. 2 shows a block diagram of the 
wireless communication terminal in this embodiment. Both 
the wireless LAN card (1) and the pager card (2) are in a 
state capable of mutually exchanging information with a CPU 
(44) through a PCI bus (40). 

The CPU (44) can execute the functions of a power 
control unit (41), a sending/receiving control unit (42), 
and a packet-information extracting/generating unit (43) by 
reading programs stored beforehand in an external storage 
device (49). In the execution, a memory (48) is also used. 

The control unit (4) has an audio/data converting 
device (45), an audio input /output device (47), and an 
information input/output device (46) other than the above 
units . 

Next, the internal structure o the pager controller (8) 
is fully described. Fig. 3 shows a block diagram of the 
pager controller. Although this embodiment shows a 
configuration in which the pager controller (8) is provided 
separately from the pager base station (6), in the 
configuration of the wide-area wireless communication base 
station in the present invention, the pager controller (8) 
may be independently provided via the network in the above 



- 14 - 



manner, and may be integrally provided in a form connected 
to the network. 

A CPU (54) can exchange information with the network 
through a network adapter ( 50 ) , and can also exchange 
information with a memory (55) and an external storage 
device (57). 

The CPU (54) executes the functions of a 
sending/receiving control unit (51), a packet 
extracting/generating unit (52), and a network- ID/pager- ID 
converting unit (53) by reading programs stored beforehand 
in the external storage device (57). The external storage 
device (57) stores a network- ID/pager-ID correspondence 
table other than programs for the above functions (51), (52), 
and (53). 

The following describes an operation in a case in which 
a communication party (the user of the PC (9)) on the 
network (7) calls a user having the wireless LAN card (1) 
and the pager card (2). Fig. 4 shows a configuration 
diagram of a communication request packet. 

At first, the communication party sends a sending 
request directed to the user by inputting, to the PC (9), a 
network ID representing a user with which the communication 
party will communicate. When receiving the sending request, 
the PC (9) generates a communication request packet (10) 
which indicates a network ID (100) of the user, which is a 
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destination, a network ID (101) of the communication party, 
which is a transmission source, and a communication request 
(102), which is content, and transmits the communication 
request packet (10) to the network (7). 

The communication request packet (10) is transmitted to 
the pager controller (8), to which the user belongs, by an 
exchanging function of the network (7). In the pager 
controller (8), the communication request packet (10) 
reaches the packet extracting/generating unit (52) through 
the network adapter (50) and the sending/receiving control 
unit (51). 

The packet extracting/generating unit (52) decomposes 
the communication request packet (10) and confirms 
destination information, transmission source information, 
and content. The network ID (100) of the user which is the 
destination information is transmitted to the network - 
ID/pager- ID converting unit (53). 

The network- ID/pager- ID converting unit (53) refers to 
a correspondence table (56) of user network IDs and pager 
IDs of all users which is stored in the external storage 
device (57). The configuration of the correspondence table 
(56) is shown in Fig. 5. 

By using the correspondence table (56), a network ID 
(560) which matches the network ID (100) of the user is 
found, a pager ID (561) corresponding to the network ID 
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(560) is acquired as a pager ID of the user. 

Based on the pager ID (561) and the network ID (101), 
the packet extracting/generating unit (52) generates a pager 
calling packet (11). The generated pager calling packet 
(11) is transmitted to the network (7) through the 
sending/receiving control unit (51) and the network adapter 
(50). An exchanging function of the network (7) based on a 
pager ID (110) allows the pager calling packet (11) to reach 
at least one or plural pager base stations (6). 

The pager base station (6) wirelessly transmits the 
pager calling packet (11) received from the network (7) to 
space. The pager card (2) retained by the user receives a 
wireless signal including the pager calling packet (11). 
The received wireless signal is restored as the pager 
calling packet (11) by the pager card (2), and is 
transmitted to the CPU (44) through the PCI bus (40). 

In the CPU (44), after the sending/receiving control 
unit (42) initially confirms reception, the pager calling 
packet (11) is transmitted to the packet -information 
extracting/generating unit (43). Based on a communication 
request (112) stored as content in the pager calling packet 
(11), the packet -information extracting/generating unit (43) 
recognizes that the pager calling packet (11) requests 
communication . 

Next, a communication party network ID (111) stored as 
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a transmission destination is extracted and is displayed for 
the user by the information input/output device (46). When 
the user, who has confirmed reception, uses the information 
input/output device (46) to permit communication, the 
packet -information extracting/generating unit (43) generates 
a reception notification packet. Fig. 6 shows the 
configuration of a reception notification packet (12). 

The reception notification packet (12) includes the 
communication party network ID (120) as a destination, the 
user network ID (121) as a transmission source, and a 
reception permission (122) as content. 

The reception notification packet (12) is transferred 
to the sending/receiving control unit (42). In order to set 
the wireless LAN card (1), which has operated in a power-off 
or power saving state, to be in a state capable of 
performing transmission, the sending/receiving control unit 
(42) commands the power control unit (41) to switch on the 
wireless LAN card (1) or to change the power-saving state 
into the state capable of performing transmission. Based on 
the command, by switching on the power of the wireless LAN 
card (1) or changing the power saving state to the state 
capable of performing transmission through the PCI bus (40), 
the power control unit (41) sets the wireless LAN card (1) 
to be in the capable of performing transmission. 

After that, the sending/receiving control unit (42) 
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transfers the reception notification packet (12) to the 
wireless LAN card (1) through the PCI bus (40), and the 
wireless LAN card (1) converts the transferred wireless LAN 
card (1) into a wireless signal and transmits the signal 
from an antenna. 

The transmitted wireless signal is received by the 
wireless LAN base station (5). The reception notification 
packet (12) is restored, and the restored packet is 
transmitted to initiate a call with the PC (9) of the 
communication party by the exchanging function of the 
network (7) based on the communication party network ID 
(120). 

Fig. 8 shows the configuration of a communication 
packet (13) for use in a call. The communication packet 
(13) is constituted by a network ID (130) of a destination, 
a network ID (131) of a transmission source, and audio data 
(132) . 

For example, the communication packet (13) sent from 
the PC ( 9 ) reaches the PC ( 4 ) through the network ( 7 ) , the 
wireless LAN base station (5), and the wireless LAN card (1). 
The packet -information extracting/generating unit (43) 
extracts the audio data (132) from the communication packet 
(13) and transfers the extracted data to the audio/data 
converting device (45). Here, the audio data (132), which 
is a digital data series, is converted into an analog audio 
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signal, and the audio signal is output from the audio 
input/output device (47). 

Conversely, a speech audio signal acquired from the 
audio input/output device (47) is transferred to the 
audio/data converting device (45), and is converted into 
audio data. The packet -information extracting/generating 
unit (43) generates the communication packet (13), whose 
content is the audio data, and which includes a network ID 
of a destination and a network ID of a transmission source, 
and transmits the generated packet to the PC (9) of the 
communication party through the wireless LAN card (1), the 
wireless LAN base station (5), and the network (7). 
The wireless LAN card (1) is in an on-state when being in 
such a communication mode. When the sending/receiving 
control unit (42) detects termination of communication, the 
wireless LAN card (1) is switched to a power-off state or 
power saving state by using the power control unit (41) and 
the PCI bus (40) . 

As described above, in this embodiment, by providing 
the PC (9) with the wireless LAN card (1) and the pager card 
(2), the wireless communication terminal is formed. This 
succeeds in implementing data communication and speech 
conversation in a wireless LAN system in which calling is 
impossible, by using an existing pager system infrastructure. 

However, the present invention is not limited to the 
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above embodiment. As the configuration of a wireless 
communication system, wireless telephone systems for WAN, 
cellular phones, and PHSs may also be used. 

For example, cellular phones need to perform periodic 
communication, even if they are not in a call mode, so that 
not only power is consumed, but also influence of 
electromagnetic waves on health is pointed out. However, 
according to the above system, even in a communication 
method using cellular phone lines , the power supply can be 
kept in an off state until calling from a pager or the like 
is received. Accordingly, these problems are solved. 

In addition, the above uses a pager system. However, 
in practicing the present invention, a wide-area wireless 
communication system capable of calling may be used. Thus, 
for example, by using a sub-address adding function in a 
digital cellular phone or PHS, a communication request can 
be sent simultaneously with call sending. 

Regarding a network on which calling side terminals, 
such as PCs, wireless communication base stations, such as 
wireless LAN base stations, and, in addition, wide-area 
wireless communication base stations, such as pager stations, 
are connected to one another, various networks, such as the 
Internet and a telephone network, may be used. 

In particular, by providing each of a calling side 
terminal and base stations with an exchanging function in 
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which communications are exchanged between different types 
of networks, for example, a configuration may be used in 
which a wireless LAN base station connects to a calling side 
terminal through a telephone network. 

According to the present invention, a wide-area 
wireless communication system capable of wireless calling 
and a wireless communication system capable of data 
communication can be used in combination. Thus, for example, 
for a wireless communication system having no calling 
function, the present invention enables provision of data 
communication, audio communication service, etc., which 
require calling functions . 

In addition, by using a pager system for a wide-area 
wireless communication system, excess capacity of the pager 
system can be effectively used, and, at the same time, this 
contributes to provision of a low cost communication system. 

Moreover, in a configuration in which a wireless LAN 
system, which has come into widespread use in recent years, 
is used as the above wireless communication system, a 
wireless communication terminal incapable of calling, 
connected through a wireless LAN, can be called. Therefore, 
a wireless LAN system which has a low communication cost and 
which realizes comfortable communication environments is 
further utilized. 

Accordingly, also in a case in which a wireless LAN is 
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not limited to in-house and in-enterprise use, but is built 
as a public infrastructure in future, it can be utilized as 
a diversified communication method including an audio 
communication service . 

Moreover, by applying the present invention to a 
wireless communication terminal which consumes a lot of 
power even in a standby mode, such as a cellular phone or 
PHS, the power consumption of the terminal can be 
dramatically reduced. This can extend the standby time of a 
wireless communication system in combination with a wide- 
area wireless communication system capable of being 
continuously used for a long time. Therefore, a wireless 
communication terminal capable of coping for a long time 
with an environment in which charging is difficult can be 
provided . 



